Sulfated oligosaccharides isolated from the respiratory mucins of a secretor patient suffering from chronic bronchitis.
The most acidic carbohydrate chains released by alkaline borohydride treatment of the bulk of airway mucins secreted by a patient (blood group O, secretor) suffering from a mildly infected chronic bronchitis have been fractionated using high-performance anion-exchange chromatography (HPAEC) according to a protocol already described [Lo-Guidice et al., J. Biol. Chem. 269 (1994) 18794] and were analyzed using 1H-NMR spectroscopy and matrix-assisted laser-adsorption-time-of-flight (MALDI-TOF) spectrometry. Many fractions corresponded to mixtures of oligosaccharides. This confirmed the wide diversity of the post-translational processes involved in the biosynthesis of airway mucins, which had already been observed in bronchial diseases, such as chronic bronchitis and cystic fibrosis (CF). Seven fractions were directly purified by HPAEC, allowing their structural determination. Six of them corresponded to 3-O-sulfated oligosaccharide chains terminated by a sulfated N-acetyllactosamine, a sulfated Lewis X or a sulfated Lewis A determinant, and the last one corresponded to a 6-O-sulfated chain terminated by a sulfated H-2 determinant. Three oligosaccharides had core type 2 and the other four had core type 4: IIIc2-9: Gal(beta1-3)[HSO(3)-3-Gal(beta1-4)GlcNAc(beta1-6)]GalNAc-ol, IIIc2-10: Gal(beta1-3)[Fuc(alpha1-2)Gal(beta1-4)[HSO(3)-6-]GlcNAc(beta1-6)]GalNAc-ol, IIIc2-4: Fuc(alpha1-2)Gal(beta1-3)[HSO(3)-3-Gal(beta1-4)[Fuc(alpha1-3)]GlcNAc(beta1-6)]GalNAc-ol, IIIc2-8: Fuc(alpha1-2)Gal(beta1-3)GlcNAc(beta1-3)[HSO(3)-3-Gal(beta1-4)GlcNAc(beta1-6)]GalNAc-ol, IIIc2-7: Fuc(alpha1-2)Gal(beta1-3)GlcNAc(beta1-3)[Gal(beta1-4)[HSO(3)-6-]GlcNAc(beta1-6)]GalNAc-ol, IIIc2-3: Fuc(alpha1-2)Gal(beta1-3)GlcNAc(beta1-3)[HSO(3)-3-Gal(beta1-4)[Fuc(alpha1-3)]GlcNAc(beta1-6)]GalNAc-ol, IIIc1-4: Fuc(alpha1-2)Gal(beta1-3)GlcNAc(beta1-3)[HSO(3) -3-Gal(beta1-3)[Fuc(alpha1-4)]GlcNAc(beta1-3)Gal(beta1-4)GlcNAc(beta1-6)]GalNAc-ol. Like previous data concerning the airway mucins from another patient (blood group O and non-secretor) suffering from chronic bronchitis [Lo-Guidice et al., Glycoconj. J. 14 (1997) 113], no disialylated oligosaccharide and no sialylated and sulfated oligosaccharide bearing sialyl Lewis X epitope could be isolated. This is in contrast with the data obtained with the airway mucins secreted by the patient severely infected by Pseudomonas aeruginosa and suffering from CF, suggesting that important differences occur in the biosynthesis of airway mucins secreted by patients suffering from different bronchial diseases with or without severe infection.